Introduction
Meningeal carcinomatosis consists of diffuse or multifocal seeding of the leptomeninges and is a rare complication of metastatic cancer. It has protean clinical manifestations which often make diagnosis difficult. The most common features are headache, changes in mental state, cranial nerve palsies and neck stiffness. Visual failure as part of the syndrome of meningeal carcinomatosis was first noted in 1955' and subsequently reported by Katz2 in 1961, where decreased vision was described in 44% of cases, though more recent reports3 6 suggest a less common association.
No patients with oesophageal adenocarcinoma have been described as developing meningeal carcinomatosis but the syndrome has been associated with adenocarcinoma of the stomach with a reported incidence of less than 5% of all cases reviewed.3`We describe a patient who developed meningeal carcinomatosis secondary to a lower oesophageal adenocarcinoma.
Case report
A previously fit 49 year old, left handed man presented with a 6-month history of retrosternal burning pain, and recent dysphagia for solids. A barium meal showed a benign stricture at the lower end of the oesophagus. At oesophagoscopy, the stricture was easily dilated to 54 French.
He re-presented 4 months later with 3 weeks of frontal headache, reduced libido, impaired concentration, followed by 2 weeks of increasing left leg weakness. For the week prior to admission he had developed a fluctuating level of consciousness culminating in an episode of loss of consciousness associated with urinary incontinence and limb jerking. On examination there was blurring of the disc margins on the right, Grade four weakness of left leg hip flexion, disorientation in time and no recall for an address. Visual acuity was N18 in both eyes with full visual fields and normal pupillary reflexes.
Full blood count, urea and electrolytes, liver function tests, blood glucose and chest radiograph were all normal. Cranial computed axial tomography (CT) showed no abnormality. An electroencephalogram (EEG) was normal, cerebrospinal fluid (CSF) examination showed 3 lymphocytes per ml, no red cells, protein concentrations of 0.09 g/l and glucose of 4.0 mmol/l. Culture and serology were normal. Borrelia serology, VDRL and blood cultures were negative. Auto-antibodies screen and C-reactive protein were normal.
His conscious level improved and he became fully orientated. He was discharged home taking phenytoin 100 mg three times daily. However, over the next month, his frontal headaches returned, he 
Pathological findings
General autopsy and cerebral examination, were performed. The visual pathways were given special attention. An extensive adenocarcinoma was found in the lower part of the oesophagus and lesser curvature of the stomach. The liver and lymph nodes were free of disease. The brain, meninges and optic pathways were not grossly involved. Around the midbrain the meninges appeared slightly opaque. Blocks taken from the frontal lobe, temporal lobe, cerebellum, pons and medulla, showed patchy leptomeningeal deposits of cells from a metastatic adenocarcinoma ( Figure  1 ). The optic nerve sections were examined under light microscopy. The leptomeninges contained malignant cells with large hyperchromatic nuclei and abundant cytoplasm. Similar cells were seen in the leptomeninges lifted from the optic chiasm, where cells could be seen surrounding a leptomeningeal vessel (Figure 2 ).
Discussion
Blindness is a common feature of meningeal carcinomatosis but the latter is rare and so not commonly considered in the differential diagnosis of visual loss. This patient was typical in that he developed blindness simultaneously in both eyes.8 Meningeal carcinomatosis could have been suggested in this patient by the combination of headache, blindness and spinal root involvement. Other recognized features include meningeal irritation, cranial nerve involvement, areflexia and dementia. Lumbar puncture findings may be characteristic with a reduced glucose, increased protein and the presence of malignant cells detected by millipore-filter examination. In this patient, however, the lumbar puncture was normal, although cytology was not performed.
The mechanism of dissemination of tumour to the leptomeninges is not clear. Some sources suggest direct invasion of the cerebrospinal fluid through the choroid plexus' or through leptomeningeal vessels;9 others suggest secondary invasion from tumour in parenchyma or nerve roots.'0 It is likely, however, that the metastasis is blood borne, as the choroid plexus is frequently involved. Grain and Karr" also suggest retrograde dissemination of tumour along perineural lymphatics and sheaths. In keeping with most published series, [3] [4] [5] [6] where adenocarcinoma is the most frequent histological type of carcinoma to metastasize to the leptomeninges, our patient had an adenocarcinoma confined to the oesophagus, though presumably of gastric origin.
The exact pathophysiology of visual loss is not clear. Histological examination generally shows marked tumour-cuffing of the subarachnoid space of the optic nerve sheath with sheets of metastatic cells. Susac8 suggested a vascular basis for the blindness in association with cuffing, though others' could find no evidence for vascular interference. Direct invasion of the nerve itself is very unusual though Altrocchi'2"3 points out that the intraorbital portion of the nerve is rarely examined at post-mortem. In this patient the leptomeningeal vessels can be seen surrounded by malignant cells in many of the optic nerve sections. Other hypotheses include neuronal toxins"'4 and chronic papilloedema, found to be present in a proportion of cases, but not in this case. Some cases, however, remain inadequately explained by any of these mechanisms.
Metastatic carcinomatosis causing blindness is a diagnosis commonly missed when not considered in patients with bizarre neurological presentations. Once considered, however, the diagnosis can often be confirmed by lumbar puncture.5-'7
